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(Amended) A memory cell, comprising: 
surce region in a horiiontal substrate; 
a draln'legion in the horizontal substrate; 
a channel re^bi^eparating the source and the drain regions; 

an edge-defined v^fealsfloating gate having sub lithographic dimensions located above a 
portion of the channel region and s^^traj^ from the channel region by a first tliickness insulator 
material; and 

at least one edge-defined vertical controTgateha^ong sub hthographic dimensions located 
above another portion of the channel region and separated tiifepe^m by a second thickness 
insulator miiterial, wherein the at least one vertical control gate is p^^lM to and opposing the 
vertical floating gate, and wherein the at least one vertical control gate is s^>Q^ted fiom the 
vertical floating gate by an intergate dielectric. 



2 . The memory cell of claim 1 , wherein the at least one /4rtical control gate has a horizontal 
width of approximately 100 nanometers (nm). 



3, The memory cell of claim 1, wherein the 
approximately 60 Angstroms (A), and wherein' 
approximately 100 Angstroms (A). 



firjst thickness insulator material is 

!ond thickness insulator material is 



4. The memory cell of claim 1. w^rein the first thickness insulator material, the second 
thickness insulator material, and the/tutcrgate dielectric include siHcon dioxide (SiOj). 
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5. The memory cell of claim 1, wherein the vertical floating gate Ms a vertical height of 
approximately 500 nanometers (mn) and a horizontal width of approAiately 100 Angstroms 
(A). 

6. The memory csU of claim 1, wherein the intergat^-^R^ctric has a thickness 
approximately equal to the first thickness msulator mate 



<i>7 



(Amended) A transistor, comprising: 

l^ODtal substrate, wherein the substrate in/ludes a source regioii, a drain region, and 
a channel regiorTSei^rating the source and the drain /egion; 

an edge-definedvferti^ floating gate having sub lithographic dimensions separated from 
a first portion of the channel re^SftJaxa first ok^ thickness; ajid 

at least one edge-defined vertica^co^rfec^|^e having sub lithographic dimensions 
separated fixjm a second portion of the channdre^oirfejcase^ oxide thickness, wherein the 
at least one vertical control gate is parallel to and opposing 3i^>ectical floating gate. 



8. The transistor of claim 7, whereiil the vertical floating gate has a vertical height of 
approximately 500 nanometers (nm) w/d a horizontal width of approximately 100 nanometers 
(nm). 




9. The transistor of claim 7yWherein the first oxide thickness is approximately 60 
Angstroms (A), and wherein t^fe second oxide thickness is approximately 100 Angstroms (A). 

10. The transistor of rf&im 7. wherein the at least one vertical control gate has a horizontal 
width of approximately/! 00 Angstroms (A). 

1 1. The transisto of claim 7, wherein the vertical floating gate separated firom a first portion 
of the channel re/on includes a first portion of the channel region which is adjacent to the source 
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region, and wherein the at least one vertical control gate separated W a second portion of the 
channel region includes a second portion of the channel region whicJS is adjacent to the drain 
region. 

12. The transistor of claim 1 1, wherein the at least one v^cal control gate further mcludes a 
horizontal member located above the vertical floating gateyWherein the at least one vertical 
control gate an the horizontal member are separated froylhe veitical floating gate by an 
intergate dielectric. 

13. The transistor of claim 7, wherein a capacmnce between the at least one vertical control 
gate and the floating gate is greater than a capacitance between the floating gate and the channel. 



1>*^ (Amended) A floating gate transig{M= compnsmg: 

a^feG^izontal substrate, wherein t^^^^te includes a sonrce region, a drain region, and 
a channel region'fe^^ating the source ^Ijuhe drain region; 

a first edge-de^Jte4vertical gat/having sub lithographic dimensions located above a first 
portion of the channel regionaMtaen^rated firom the channel region by a first oxide thickness; 

a second edge-defined verfi^Fg^ having sub Uthographic dimensions located above a 
second portion of the channel repjon and s^Jffajed from the channel region by a second oxide 
thickness; and 

a third edge-defined/erdcal gate having sub lithog^^^uc dimensions located above a 
third portion of the changi^ region and separated from the channeht^n by the second oxide 
thickness- 



-9 



1 5 . The floating gate transistor of claim 1 4, wherein the second and the third vertical gates 
ai c parallel to a^ on opposing sides of the first vertical gate. 
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I J 16. ThefloatiBggatetiansistorofclaimU.whereinthefirstverticalgat^^ 
I gate and wherein the second and the third vertical gates include control ; 



\ 17. The floating gate transistor of claim 14, wherein first vertical e?(te includes a control gate 

* and wherein the second and the third vertical gates include floating g&tes, 

18. The floating gate transistor of claim 14, wherein the floatihg gate transistor further 
includes a horizontal gate member which couples the second s±i the third vertical gates. 

19. The floating gate transistor of claim 14, wherein a ^ter percentage of a voltage appUed 
to the second and the third vertical gates appears between/the first vertical gate and the channel 
than between the first vertical gate and the second and the third vertical gates, 

20. The floating gate transistor of claim 1 4, whefein the second and the third portion of the 
channel region are adjacent the source region and llie drain region, respectively. 

21 . The floating gate transistor of clain^+rtf ivherein the first vertical gate, the second vertical 
gate, and the third vertical gate uiclude pol^mcoA^gates which are separated firom one another 
by silicon dioxide (SiOj). 

22. The floating gate transistor of c/aim 14, wherein the first vertical gate, the second vertical 
gate, and the third vertical gate each^ve a horizontal width of approximately 100 nanometers 
(nm). 

23. The floating gate transistor of claim 14, wherein the first oxide thickness is 
approximately 60 Angstrom/ (A), and wherein the second oxide thickness is approximately 100 
Angstroms (A), 
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